The regulation of renal acid secretion: new observations from studies of distal nephron segments.
In this review we have attempted to present for the general reader the new information on renal acidification that has emerged from the study of discrete segments of the distal nephron. We have structured our presentation in the context of the cation exchange hypothesis which has strongly influenced modern thinking of acid-base regulation. We have shown that distal nephron acidification is active and can proceed even in the absence of sodium. We have also shown beyond doubt, that pH or the determinants of pH can influence the rate of proton secretion in probably all of the distal nephron segments. We have drawn attention to an exciting new means by which chloride (or its substitution) could alter the rate of net bicarbonate transport. A possible role for bicarbonate secretory activity in the mammalian distal nephron has been discussed as has the influence of mineralocorticoids on acid secretion. There is no question that all of this new information has created the need for a reassessment of the validity of the cation exchange hypothesis. After all, this is a view which specifically denies that renal acid excretion is modulated by pH of the blood, and affirms that it is intrarenal sodium handling that is the "driving force", so to speak, behind acidification responses. However, it seems inappropriate at this time to insist that current data do not allow for a component of sodium transport by the distal nephron to modulate the rate of acid secretion. It is also possible, as we have suggested, that an important effect of chloride gradients, independent of blood pH, could alter bicarbonate retrieval. Most importantly, we wish to stress that much of the in vitro perfusion data does not derive from animals subjected to the chronic acid-base derangements which were precisely those situations to which the cation exchange hypothesis was directed. Simply put, the whole animal studies of Schwartz and his colleagues provided no experimental observations on intrarenal sodium handling or acidification mechanisms, just as the microperfusion studies, both in vivo and in vitro, provide insufficient data that can be applied to whole animals subjected to chronic disturbances.(ABSTRACT TRUNCATED AT 400 WORDS)